In 1969, a series of epidemiologic studies for abortion in the United States was begun at the Center for Disease Control ( C D C ) in Atlanta, Georgia. Unwanted In 1970 we concentrated primarily on three aspects of the rapidly changing phenomenon of abortion in the United States, attempting first to ascertain how many legal abortions are performed and where they are performed; second to describe the population of women who obtain legal abortion, and third to identify factors associated with morbidity and mortality resulting from induced abortion in this country.
Preliminary to any success in our effort to obtain an accurate case count of legal abortions, it was necessary to study abortion law and abortion reporting systems in each state. Table 1 lists each state in one of eight categories on the basis of major legal requirements for performance of abortion in that state, as of the end of 1970.
Twenty-eight states in Category 1 have laws that prohibit abortion except when necessary to preserve the mother's life. Mississippi, the only state in Category 2, allows abortion to preserve the woman's life or when pregnancy has resulted from rape. The District of Columbia and 2 1 states in Categories 3 through 8 all have laws which allow abortions to be performed under a broader range of circumstances. Four states in Categories 3 and 4 (Massachusetts, New Jersey, Pennsylvania and Alabama) have abortion laws worded in broad or vague terms which can be interpreted to permit abortion in situations that do not threaten the woman's life. States in Categories 5 , 6, and 7 allow abortions in a variety of circumstances in accordance with new abortion laws enacted after January 1967. Category 8 includes the District of Columbia and three states that had their abortion laws substantially altered or completely invalidated by Federal Distgict Court decisions rendered prior to the end of 1970. Not shown in Table 1 are changes in the statuszof 1, 1971 Major categories of state abortion laws States having similar abortion laws
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Abortion allowed only when necessary to preserve the life of the pregnant woman Indications for legal abortion include threats to the pregnant woman's life and forcible rape "Unlawful" or "unjustifiable" abortions are prohibited (Iowa, 1928) . + Although the Louisiana abortion statute does not contain an express exception to the "crime of abortion" the Louisiana Medical Practice Act authorizes the Medical Board to suspend or institute court proceedings to revoke a doctor's certificate to practice medicine in the state when the doctor has procured or aided or abetted in the procuring of an abortion "unless done for the relief of a woman whose life appears imperiled after due consultation with another licensed physician" (La Rev Stat Ann 37:1261). Case count data for legal abortion are available primarily from health departments in states that have instituted abortion reporting systems or, lacking that, from individual hospitals within a state. * Pregnancies aborted before the 16th week of gestation are reported to the health department on a "Certificate of Termination of Pregnancy"; those aborted during or after the 16th week are reported on an abridged fetal death certificate. New York City hospitals also submit a weekly report of abortions performed, by method used and length of gestation.
*
6 Hospitals are asked but not required to submit case reports on abortions to the Committee on Maternal Health of the Medical Society of the State of North Carolina for compilation and analysis.
Statewide abortion reporting systems exist in only 14 of the 21 states which allow abortion in some situations other than when necessary to preserve the woman's life. Table 2 summarizes the status of abortion reporting in the 16 states that have passed new abortion laws since 1967, showing the source of data and the frequency with which each state compiles its statistics. Arkansas and New Mexico were the only two of these 16 states without a statewide abortion reporting system in effect for 1970. Many of the new abortion laws enacted since 1967 require that a record be filed with the state health department within a specified time after an abortion is performed. Such provisions should be written into law if officials in the state want to obtain complete data. Although five states currently take their abortion data from fetal death certificates, these forms are designed primarily to obtain information on spontaneous fetal loss, and usually do not provide space for all of the data appropriate for cases of induced abortion. Fetal death certificates could not be used as a source of abortion data in many states where reporting of fetal deaths is not required if fetal loss occurs before the 16th week of gestation.
Accurate abortion statistics are not available for most states where abortions are performed under laws passed prior to 1967 or where the law has been invalidated by judicial decision. However, Massachusetts and the District of Columbia are both currently trying to develop systems of collecting abortion data in their jurisdictions.
Statistics W e estimate that more than 200,000 legal abortions were performed in the United States in 1970; more than 180,000 were reported to CDC by health departments and hospitals in 19 states and the District of Columbia. Table 3 shows the number of reported abortions and the ratio of legal abortions to 1000 live births for 11 states, which, all together, reported 166,287 abortions. Abortion ratios for five states that enacted new abortion legislation during 1970 are calculated only from the date each new law became effective. An additional 13,000 abortions were reported to us by hospitals in states that do not require reporting or by states without complete data available for 1970.
State abortion ratios (abortions per 1000 live births) ranged from a high of 534 in New York to a low of 7 in Georgia (Table 3) . With the exception of New York, every state with a ratio of 100 or greater is on the Pacific Coast. Washington is the only west coast state with a ratio of less than 100, Washington's ratio of 83 abortions per 1000 live births reflects only one month's experience with their new abortion law, which became effective on December 3, 1970. All those states with ratios of less than 15 abortions per 1000 live births are in the southeast part of the country. Colorado and Delaware, which are neither in the southeast or on the west coast, fall into a middle range with ratios of 5 3 and 5 5 .
Although the ratios in Table 3 compare abortions and live births in the same state within a given period of time, they do not necessarily indicate the ratio of abortions to live births for women living in those states. More than 36,000 women from other states had abortions in New York in the first 6 months of 1970. Since the New York State abortion law went into effect on July 1, New York has become the major source of legal abortion services not only for its own residents but also for women from many other states east of the Mississippi River. The New York law allows abortion for any woman through the twentyfourth week of pregnancy if performed by a licensed physician. There are no residency restrictions, and abortions do not have to be performed in a hospitals3 With the advent of this law in New York State, the great need for legal abortion services, previously unmet in most parts of the country, became evident as thousands of women traveled to New York in search of safe and legal abortions. Therefore, to estimate the legal abortion ratio for women who live in any state, one must know not only how many abortions were performed in the state, but also how many women from that state obtained abortions somewhere else. Figures 1 and 2 show reported legal abortion ratios for residents of each state for the last 6 months of 1970. The white bars represent abortions performed on residents in state; the blue bars represent abortions (per 1000 live births) performed out-of-state on residents of the state. Of the 16 states with new abortion laws, only California, Colorado, Kansas, Maryland, New Mexico, and New York allow abortions for out-of-state women, and residency data were available for only four of these states. The proportion of abortions performed on non-residents was reported to be 6.5 percent in California, 8 percent in Colorado, 3 percent in Maryland, 25.3 percent in Upstate New York, and 5 1.4 percent in New York City. The abortion ratios for these states in Figure 1 have been adjusted to allow for abortions performed on women from other states. However, for the other states we have had to assume that all reported abortions were performed on residents. State of residence is known for out-of-state women who received abortions in Colorado and New York. More than 36,000 abortions performed on non-residents in these locations are the basis for the out-of-state abortion ratios represented in blue.
In Figure 1 the states are organized by geographical regions. While there is wide disparity between abortion ratios of the SO states, greater similarity exists between states within each geographical region. The Middle Atlantic region has the highest overall ratio (174), with almost all abortions obtained by women from each state in that region having been performed in New York. The in-state abortion ratio for Pennsylvania, however, is based on data from only four hospitals. More complete reporting from Pennsylvania would certainly increase the in-state portion of the abortion ratio for that state.
The Pacific region is second highest, with a ratio of 164 abortions per 1000 live births, and it is the only area where virtually all reported abortions were in each woman's home state. These are the only five states in the country with an out-of-state abortion ratio less than 0.5-a figure too small to show in these graphs. It is of interest that in Canada the Pacific Coast province of British Columbia had that nation's highest abortion ratio (82 abortions per 1000 live births in 1970), compared to the abortion ratio of 30 reported for the nation as a whole?
The third highest ratio is found among the four northern-most states listed under the South Atlantic region-Delaware, Maryland, the District of Columbia and Virginia. The collective ratio of these four jurisdictions is 103. They are followed by the New England states with a regional ratio of 89. Except for Massachusetts, all abortions reported for women from the New England states were performed in New York.
Ratios for the other regions decrease in proportion to their distance from New York and as they become less urban. This is consistent with Pott's conclusion, based on data from many countries, that the incidence of induced abortion is always higher in urban areas." Colorado, Kansas, and New Mexico stand out in their respective regions as the only states in each area with an updated abortion law. Figure 2 shows the same in-state and total abortion ratios by state of residence listed in rank order. The
District of Columbia is first, with an abortion ratio of 296. Washington, DC, was the first jurisdiction to have its abortion law invalidated by judicial decision, and it appears to be the only place where court action resulted in a large increase of reported legal abortions. 
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Pl i ch i g a n X a i n e P e n n s y l v a n i a V i r g i n i a because it is a city rather than a state. Most abortions are performed in cities; as a result, large cities usualIy have a much higher abortion ratio than the state of which they are a part. For instance, the ratio for New York City, excluding non-New York State residents, is 434, compared with 160 for Upstate New York and 289 for the state as a whole. In Washington, DC, there is no large rural and suburban area with live births to dilute the large metropolitan area's abortion ratio. With the exception of the District of Columbia and Massachusetts, each of the first 11 states in Figure 2 have passed new abortion laws since 1967. The five states with the least restrictive laws (Alaska, Hawaii, New York, Washington and Oregon) are all ranked Table 5 . Age-Specific Legal Abortion Ratios*-Selected States, 1970 * Calculated as the number of legal abortions in women of a given age group per 1000 live births to women of the same age group. Sources of data are Table 2 of this report for abortions by age and Table 1 appears that at least three factors affect the overall abortion ratios of individual states: (a) the status of abortion law in the state, (b) regional characteristics, and (c) the state's proximity to New York.
Demographic Analysis
The second aspect of our study of abortions in the United States in 1970 has been an attempt to obtain a demographic description of the population of women who have legal abortions. 1 I February-December. 11 White abortions per 1000 live births/Black and "other" abor-7 March 11-December 31.
24
-Not calculated because small number of abortions in this tions per 1000 live births.
category tends to distort the ratio.
the women were 30 or older, and less than 1 percent were younger than 15. However, in Table 5 , where the number of abortions is compared with the number of live births in each age group, girls less than 15 and women 40 or more years old have the highest abortion ratios. Data from seven states, in Table 6 , show that 66.6 percent of the women were not married at the time of abortion. Table 7 presents white and black race-specific legal abortion ratios for six states. The abortion ratio for white women is higher than for black in each state except Alaska and Maryland. In South Carolina pregnant white women had their pregnancies ended by legal abortion at a rate four times greater than that of 
Morbidity and Mortality in New York City
The third major part of the abortion work at CDC has been an ongoing epidemiologic study of morbidity and mortality from induced abortion in New York City. Figure 3 shows reported deaths from induced abortion in New York City for 1970. Eleven deaths from illegal abortions were reported in the first half of 1970, before the new law went into effect, compared with six illegal abortion deaths in the last 6 months of the year. A cluster of both legal and illegal abortion deaths occurred in July, August, and September with only three legal and no illegal abortion deaths between October 1 and the end of the year.
Eight deaths were attributed to legal abortions during the first 6 months under the new law; five of the eight occurred during the month of July. The health care delivery system in New York City was inexperienced in the provision of abortion services and was, in many ways, unprepared to cope with the vast numbers of local and non-resident women requesting abortions in New York during the first few months the law was in effect. Therefore, it was not unexpected that mortality and morbidity would be higher during this initial period.
Of the 8 deaths associated with legal New York City abortions in 1970, 3 followed abortion by hysterotomy, 1 followed replacement of amniotic fluid with hypertonic saline, and 4 followed dilatation and curettage. Three of the women who died had underlying medical conditions that contributed to death. Of the 4 deaths associated with dilatation and curettage, 3 resulted from perforation of the uterus. T w o of these deaths occurred after a D and C performed with a sharp curet on women who were more than 1 2 weeks pregnant.
Further evidence for an association between advanced pregnancy and mortality from D and C was obtained from an epidemiologic investigation of 6 cases of uterine perforation related to abortions performed by one New York City physician. All 6 patients were hospitalized, 5 had exploratory laparotomy, and 3 of these had hysterectomy; 1 woman died. Although this physician had estimated the length of pregnancy at between 10 and 12 weeks in all 6 cases, when it was calculated by date of last menstrual period, 4 of the women were beyond 1 2 weeks, and all 6 cases were at least 11 weeks pregnant. It appears from these cases that accurate clinical assessment of the duration of pregnancy is a critical factor, especially at the 10-to-12-week period. For this physician, the overall rate for abortions performed at 12 or fewer weeks was 1.3 uterine perforations per 1000 abortions, while for pregnancies of more than 1 2 weeks the perforation rate was 42.1 (Table 8 ) .
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